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(57) Abstract: 

PURPO$^: Tp reduce die variation in the layer 
rasistance of a poiy crystalline silicon resistance element 
by a method wherein the polycrystalline resistance 
element is formed simultaneously with an active base 
layer or with an emitter layer. 

CONSTITUTION: An IM-cype buried layer 2, an N-type 
epitaxial layer 3. an insulating diffused layer 4 and a first 
insulating layer 5 are formed on a P-type silicon 
substrate 1. After that, the first insulating layer 5 is 
seleaively removed by photoetching to open an active 
base diffusion window. Then an active base layer 7 
containing, for instance, P-type impurities and a first 
polycrystalline silicon layer 8 are formed simultaneously 
by an MBE method. With this constitution, the variation in 
the thickness of the polycrystalline silicon layer and the 
variation in the impurity concentration can be reduced to 
about a half of the variation of a conventional conscitudon 
and the variation in a polycrystalline silicon resistance 
can be halved, so that the quality and the yiefd can be 
substantially improved. 





(0 




COPYRIGHT: (C>1995.JPO 



# 



(19)0*B1*3lF/f (JP) (12) ^ ^ 1^ ^ ^ (A) 



#^¥7-115173 

(43)^68 B ¥^7^(1995) 5^ 2 B 



(BDInta* 
HOIL 27/04 
21/822 
21/331 



F I 



8832 - 4M HO 1 L 27/ 04 P 

29/ 72 



mmsmn 


4$S?5-257943 


(71)ffiHA 


00000^ 










(22)fflaB 


VJS 5 *P(1993) 10^150 












m ^ 






















(74)ftaA 





(54) ixmo^m ^mfmsLmmosbS:^^ 

(57) (^iGE^) 



(a) 
ft a 



3 «to:(f'J>'J=C/« 




ftttflks 

- -! P M 





x*-j^* 



(2) 

1 

[0 00 1] 
[0 0 0 2] 

[0003] :i(Dm(o^^mt br ii. m^it^m^^ 

4- 3 7 1 4 3-^^^Jw. MBE&tCj:l9^14-<-;^^ 
[0004] 03 (a) - (f) li. MBE5fe^ffiV^r20 

[0 0 0 5] ^r. 0 3 (a) \c^-rxo\^pmi^v^ 

m^\^rc^. m2(Dt&mmi r (i sooa) . f^3<D 
iimm 1 8 ( 1 5 0 0 A) ^mm^mm-r^o m^. ^ 

^mnmzmm^=^y^>i^m^\^xmmmwim^miL 

U Pm(0^^^i^^m9km\^^Wi\^Xm^l. 2;im<D30 

pm^mm4^m^'r^o jsfct^.ss (b) ^^-tj:? 
ir. ms<otitmmi s^-r:^^ tvxmmit\.xmi(D 

^^\^xm^m\^\^m,<r>^w^^^m^^ iti^^Kx^tL 
-r-5o iJSs:t^. 03 (c) d^-r^tpic, ^3(od<yvy 

='>'^19 (10 0 OA) ^mk\.fzM.. ±M;5-e#fi 

K^&t:icJ:»9S3co3Ky v-y riv^l 

(3 0 0 0A) 2 0$rit«tU;rc^. ^Kli^^t:i<t 0^ 
4o;tei&®2 0SriltR6«)tw:ii5'^>'m^-r5o i^t^. 

0 3 (d) \^7r^-^^o\z.'^%mMm\c);.y)%2(r>tmm 

1 7^^^&<)(wiii^;/^V^^^U -<-;^i£m^$:5l?L 

^^-<-;^^ 7 ( 1 0 0 0 A) su^^ 1 cotK y V- y =^ 
8 (10 0 OA) ^j^^i-oo m^. -^nmrnycx,^ 



4#§i¥7- 115 17 3 

2 

^-Tipt::. ^lOzKy v-y =2Vg8$:^®^5/f'>'i/ 

s^^bfc^. S5(D*fe&S2 1 (2 0 0 OA) ^mm-r 
m.^^K\.fz^. m2(ozKy vy =jv^i i^itsi-r 

-5o SctC, B2<DxKy v-y ^iV-jl 1 1 tC±S;5(>t>N^(0 
m2c^jKy vy =3>'^1 1 §riliR6«)traiyf^Vi/ 

g^^-r^o 0 3 (f) iw^i-<t^(c:. ^nf&Mm 
\zxr)m4(oim:mRx/ms(Di^mm2o, 21^^^ 

^:!y:5^mill3. -<-><.mfiil4. =iU^^mill5S: 

tmstms 1 6 ^m^-r^o 

[0 0 0 6] 

gllR^^WJ^-?^^bTv^sfc^6. 2Ky iyy 
{QQ0 7\ ^m<o^m\t. d^y vy =^^^^^1^0 

[0008] 

(oSit^^ft. iKy v-y ='>'«6t^^^s&'t4-<-x^fc 

[0009] 

ys^3^^^f^^t-j^^-rsw^tcit). ^jfyi^y^^v 
[0010] 

[0011] 01 (a) -(c) li;*:^?^com 1 (DmM 
[0012] 01(a) t^^-r<t 9 0 3 

(a) - (b) \z^y)^m\^ti^^mtmm(o:Lmxv 

^S^^(-J:^mii^«fei^5^il^&«)fC3i:y^ 
vm^U. m^^-^^^M^m^-r^o MB 



#8S^7 - 115 17 3 



3 

2 ^^AytdfSi^^-:^m 7 (1000 A) tmi<r>^ 

yv-y^v^s (loooA) ^mmzm^-t^o 
mi (b) \z^-rxo\z. ^MmAmzx^mi(r> 

-m^^mms^M^T^. mz. mz^^mmio oo 

0 0 A) ^sritaiufcm. 'wmm^m\zxy)%2(Dimm 

1 O^iltRWtrrc^y^v^^^U :^^^y^W»im.. ^10 

u^^zni^^^ h^%:W^^^o mzm\ (c) iw^ 

1 l^£r:fctS[bfcm. ±®*^^#a(0^*fiteW;*->'iiA 

^*^ifejc^i9m203Ky v-y =iv^i i^ii^ 
<i 1 5 -&xmsimm. i e ^m^r^o 20 

[00 13] 02 (a) - (d) *t;*:^eg<0^2<0|li£ 

[00 14] 9tir. 02 (a) (w^-r<t 9t-.03 

(a) - (b) (;^J:t)^§gufc^^^f^«tJ:bX. P 

(2 OKe V. 1 X 1 l*/cin2 . 1 
5KeV. IxiGS/crtf) ?g't4-<-;^^ 2 30 

^ 5^^^ft^^T/3 h^^PITL-r^o 
(c. 0 2 (b) MB E&tr j: i? ^Jxf^N 

mt^\^^^m2z (1 5 0 0 A) ^T:/m4iDiKy vy 
=3>'^24 (1500 A) ^mmzm^-t^o ^\zm 

2 (c) {zm-rxbyz^ ^nm^m\zxy)m^mz^A 

(DtK y vy =3>'^2 4^:3io,^>^>/^^bTSfeT:^^i5'- 
V-^rJ^^Ufc^. ^A(Dm^2Q (3 000 A) ^ii40 

^-r^o 2^1-. mm ooot:, 20^) \.xmA(o 
;Kyv-y=2v«i s (D^mt^xtt^^fc'^. 

Oo »:f;i. (3 2 (d) \z7r^-rxo\z. mm^bmmz-< 

y^WM \ 3. ;^mSl 4, ^U^^^Ml 5 



4 

^offiSimii 1 6 ^j^^-Too 

[0 0 151 

«i^7tMBElfe$^^^/^•t. iKy '>y =r vSfitlS^^ffitt 

9. 2i^y v-y =1 vM<oi^5LU=^*ifi^as<of^^ot^ 

^515(0 l/2m^(;i{£S^-^^wi:i5-sj|gi:/<t 19. ^co 

3^:i:2Ky^/y setoff ibo^diif^u p/wafp^. 

ioONTI;i. y y =1 >^(0^i^i^Sa[$r^-t;::?^^T* 
zKy vy =3>'g(Oni.;/^>^^|g^{^®?^:f^^ 

[0 1 ] ^^m(Dm 1 ^^($:^aiHl^*^« 
[0 21 ^^l^cDm2iD^mM(0, 

1 p^i/y=i>'^ 

2 NMSaZ^ 

4 Igiit^m^ 

5 ^KDimm 

6 ^^'U'^iS'jtmM 

7 fi§i4-<-;^M 

8 sicojKyi^y 

10 %2(DW^ 

11 ^203j^y v-y 

12 oi^^y^^ 

1 3 ^5: y^W(^ 

1 4 

15 =3U'i^^mS 

16 zKyi/y :3>^gt^ 

17 S2(0^feii^ 

18 S3£0*fe^ 

19 S3iDzKy i/y 

2 0 S4(0^6fe^ 

2 1 "mstommm 
2 2 m^^-:^m 

2 3 zn^^x^^^B^Bi^y ^t:/^ 
24 mA<D7i(Vi^V =^ym 



(5) Si^^5f 7-1 15 17 3 




(51) Int. CI. 6 

HOIL 29/73 
// HOIL 21/203 



mnm^ /Tf*9iis## f i 

M 8122-4M 



